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Effective 1/25/09
35-504(b) (1) B. - RSWMP Participation

() Stormwater Storm Water Management Program
() Regional Stom Water Management Program (RSWMP).
B Optiensavailablote All developers te shall participate in the
RSWMP inchuds in one of three ways:
Payment of a fee in lieu of on-site detention (except in areas

designated by the Director of Public Works as "andator
Detention Areas”). The fee schedule is included in Appendix
08,

Construction of gr-site or off-site measures (typically storm
water_detention facilities) to_mitigate_increases in_runoff
resulting_from_the propossd RSIME
Fitigata an-axisting laading problasm.

Canstruction or participation in the construction of 3,30 oft
site RSWF to mitigate increased stommwatar storm water
runoff anticipated by from ultimate development of the
wate 1she d.
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Effective 1/25/09
35-504(b) (1) C.1.- Adverse Impact / Small Lot Policy

To determine a significant adverse impact for the purposes of

this section, the follawing criteria will be used to analyze the receiing

Stormn water facility facilties within-for twn tho usand (2,000)

linear feet downstrasrn of the project_or to the nearest downstream

RSVVF, o to the nearest floodplain with an ulimate analysis accepted b

the City, whichever s less
thar thia sngth vl

hundiad-acrs o Th
hundrad-acra o 42 the lawesr limit for 2 100
For lots less than three acres in
size._adverse impact analyses need only extend to where tributar
drainage areas equal 100 Aores.

1 The design—stormustastorn water sutface elevation
(DSE WSE) in the receiving stemswater facility [natural or
improved] drainage systems within 2000 linear feet of the
‘proposed development may not be increased by the proposed
thin-the_2000linaar fast from.ih

unless the increased DSE WSE is contained within an-sassmest

easements of rights of way or the receiving

sufficient capacity to contain the

increased DSE WSE without increasing flooding to a habitable
stuctus structures

June 25, 2009

Effective 1/25/09

35-504(b) (1) C. 3.- Deletion of SARA facility analysis
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Effective 1/25/09

35-504(b) (1) C. 3. — Adverse Impact Criterion moved

System Criter

& Al stormwater management facilties, ar combination of facilties, shall
be designed for ultimate development. Faciliiies with drainage arcas
under 100 acres shall be designed for a 25-year stom. Facilties with
drainage areas over 100 or areas within a EEMA designated
floodplain shall be designed for a 1001 year storm or a 25 year storm plus
E-fieeboard (based on Table 504-) if that elevation is higher. Detention
facilities_and streets are exceptions to the frequency C- criteria cited
above. Detention facility outfiows will be designed for 5-year, 25-year
and 100-year frequency storms. Refer to_§ 35-504(g) for specific
drainage design criteria for streets
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Effective 1/25/09
35-504(b) (1) C. 3. — Adverse Impact Criterion moved

3 I t_conditions shall be analyzed with
each adverse impact analysis

Exisi "

This sefers to cussent development conditions in the
watershed nd on site This shall be used as the basetine
Fat determining the impact of the develnpment of the site
ot the watesshed, o ofhes properties or drsinsge systems.

B i
This refers to_existing condiions with the proposed
development added. This shall be usedto determine ff the
increased runoff from the proposed development resulls

i en advesse impact to_other propesties or drainage
systems

Ultimate Condif

This sefess to ultimate development conditions within the
watershed_In addlition to being used to desien proposed.
dtsinage Facilities (subsection “(Z) System Criteria”.
‘elow)._this condlition shall also be used o detemine
the increas ed runoff from the ltimete development of the
watershed seaults in an adverse impact Lo other properties
ot drainage systems
In addition 1o ves low water crossing capacit
2 ahove). this anslysis shell be used to sssist the city in
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Effective 1/25/09

35-504(b) (1) C. 4.- Dangerous to Cross graph

4 Minimum _stenderds for_ident Dangerous Roadwa:

conditions are jdentified o fieure 5042

Mote The City of San Antonio contends that any nunoff
crossing a roadway crestes a potentially dangerous condition,
Figute 504-2 represents the maximum flow over soadways
that the City will accept in adverse inpact snalyses signed sd
sealed by the licensed professional engineess.

DANGEROUS|
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Effective 1/25/09
35-504 (d) (6) — Interceptor Easements

(8] Interceptor Easements.

A Dranage eazements per conveyance of ups: stom water runoff
shal cuired on all subdivisicn olats whete upstszm contibfing area
exceeds the crferia inciczred below. Inteveptor drains shal be cons'nucted

ing of bulding pemits 97 any lot that would be affacted by
£ tec

=

tesi he drai

led cs exaeads the deph of o ave

equivaler zening. -
bl

e

2. Interceptor drainage easements shall be required on non-residential

subdivision plats where the off-site drainage area contributing to the
proposed exceeds 3 acres. If necessary. an amending
plat may be used to correct drainage easements in conjunction with
building permits.
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Effective 1/25/09
35-504 (g) (8) — Unflooded Access

(8) Unflooded Access

A During _an_ultimate S-year storm event unflooded
access (within the "Proceed with Caution” range per figure 504-2)
shall he available to proposed new developrents. This unflonded
access shall extend to the next arerial street not adjacent to the

orto a distance of one quarter mile, whichever is less.

B. The Director of Public Works may waive this for
under three acres (3 Ac)in size
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Effective 1/25/09
35-504 (g) (8) — Regional Storm Water Fees

35-C109 Regional stormwater Storm Water Management Program Fees

The following fees are estabiished as fee-in-ieu of providing detention for participation in the
regional storm water management program of the City of San Antonio. When approved by the
director director of public public works (requirements are defined in section 35-504) the fees must
be paid before a subdivision plat is recorded or a building permit s released.

(A) Development Type (B) Minimur Fees

Detached single-family and two-family dupiex | § 1,200 per participating acre or $750 per o,

residential whichever s less

Residential development ofher than singie- § 1,600 per participating acre

family or two-famil

Nonresidental with less than 65% impervious | § 2,600 per participating acre
ver (e.9. schools, churches, parks)

Nonresidential with impervious cover of 65 % | § 3,000 per participating acre

or greater (e.q. commercial

I 1t Type refers to the maximum lowed by the
Development Type for "Unzoned” parcels (e.. n the City Extra Territorial Jurisdiction, or ‘ETJ
shall be based on the t devek t pati
't Types for public rights of way shall be equivalent the adjacent type
Where development types are different from one side of the right of way to the other, each
type shall be assumed to extend to the centerline of the right of wa

Acreage of participation shall be the entire area of the platted property less any areas spedificall
designated by restricting easement as being “pervious” and restricted from placement of
impervious cover.
RSWMP Fees shall be paid at EITHER the platting stage OR at the building permit stage. Any
RSWMP fees not previously collected (e.q. fees for properties platted prior to the 1997 RSWMP
creation. the remaining balance when fees were previously paid based on less adverse

types or were paid based solely on impervious cover. etc.)
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Effective 1/25/09

35-F Section B — 3 ft depth / 3 ft per second

35F125 Section B - Prohibited Development Within the Regulatory Floodplain
The fallowing developrment will nat be allawed in the regulatory flo dplain.
) 100-year floodplain reclamation where the watershed drainage area
exceeds 100- 320 acres, except as provided in Section A

(6} 100-year flo odplain in over hank areae that are cubject 1o
flood depths greater than 3 feet

100-year flo odplain in aver bank areas where flaod velocities
are greater than 3 fps
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Ready for Council Action
35-F Section A — Floodplain Storage Volume Loss

35124 Section A - Allowable Development Within the Regulatory Floodplain
() Account for increase in discharge due to loss of storage and increase in
impervious cover in all reclamation analysis.

®  The following developm ent may be all owed in the Regulatory 100-year
Flaodplain and will requite a Floodplain Development Permit (See 35-8106 for
permit

M) Alweather tha-ulimats 100-ye 3¢ faad) street
crossings that passes the utimate 100-year flood under the
street,

100-vear foodplain reclamation in areas of ineflective flow where
floodplain_storage volume lost to reclamation is offset by comparable
excavation within the sarme creek floodplain. (See 35-F124 (d) and 35-
1240070

100-year floodplain reclamation in overbank areas subject to
extensive shallow (0-3) flooding where flood velocities in the overbank
area are less than 3 fps and where floodplain storage volume lost to
reclamation is offset by comparable excavation within the same creek
floodplain._ (See 35-F124 (d) and 35-124 () (27)
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Ready for Council Action
35-F Section A — Floodplain Storage Volume Loss

Construction in areas of floo d inundation must meet the requirem ents of
section 35-F141, General Standards. Structures associated with park
and recreation development (fences, open construction type bleachers,
concession stands etc.) may be permitted in areas of flood inundation
Keep this construction out of the flood conveyance section of the
floodplain. Compensate for loss of storage. Secure stuctures to
minimize damage from hydrastatic or hydrodyn amic forces (including
buayancy) and debris impact.
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Ready for Council Action
35-F Section A — Floodplain Storage Volume Loss

N
20
Leon Greek Watershed
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Ready for Council Action
35-F Section A — Floodplain Storage Volume Loss
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Ready for Council Action
35-504(b) (1) C. 2.- Dangerous LWC Conditions

£ within-tha_ctud

iy
Th 1 ttha Ultimate runoff at low
water crossing-for-the crossings during requlatory (5-year, 25-
year and 100-year frequency) dssiga—stomn events must not
vacksssify Claseify the low water crossing as

*Dangerous ta Cross” cenditea—ciessiag based on
Figure 504-2. If the incraasad DSE ultimate WSE exceeds this
criterion FEEEwE I e =

heireen] r?

crossings may be improved to the standards of this chapter in
Tiew of providing ier onsite cesteole-stom water control measures
or paying a fee.
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Ready for Council Action
35-504(b) (1) C. 2.- Dangerous LWC Conditions

DANGEROUS.




Ready for Council Action
35-504 (f) (4) — Detention Deferral

()  Easement Requirements.

A Drainage easements will be povided required for all
detention facilities sndwater_guality_ponds accepting_runoff_fiom
roperties other than the lot on which the detention pond exists or
will be constructed of the detention facility shall be the

of the propety owner or the propety owner's

association

Eull detention basin design may be deferred until the building perrit
stage IF the property awner submits a "request for detention deferral”
an of the implications of such design
deferral AMD the following notes are placed on the subdivision plat
AND supporting documentation is provided
1_“Btorm Water detention is required for this property _ The
engineer of record for this subdivison pist hes estimated that an
area_of acres and a volume of
scre Feet will be required for this use
This is an_ estimste only and detaliled snalysis may revesi
different requirements.”
2. "Mo building permit shall be issued for this platted property
until s storm water detention systern design has been spproved
by the City of San Antonio.”
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Current Challenges /
_ Upcoming RIDs

1 RSWMP Fees for minimal IC increases
1 Unflooded Access
1 Detention Pond Design Methods
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Acceptable Runoff Equations /
Detention Design Methods

Presented by
by Robert Browning, PE, CFM
Chief Storm Water Engineer

robert.browning@sanantonio.gov
210-207-8084




1 Rational Method
—0to 320 Acres
—ie. Q=ciA
— (Per UDC required below 640 Acres)
1 SCS CN (TR55) Hydrograph Method
— 10 Acres and above
— (Per UDC required above 640 Acres)

Detention Storage

1 Detention Deferral

1 Rational Method
—0to 3 Acres

1 Modified Rational Method
—0to 320 Acres

1 SCS / Hydrograph “Curvilinear Estimate”
— 10 Acres or More
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Current Challenges /
Upcoming RIDs




1 Rational Method

—0to 3 Acres

—IF L.I.D. Type Feature

1i.e. not allowed with underground storage

— Qutfall structure calculation OR routing
1 Modified Rational Method

—0to 10 Acres

— Inflow / Outflow Analysis Required
1 SCS “Curvilinear Estimate”
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Current Challenges /
Upcoming RIDs

ACCEPTABLE STORM WATER RUNOFF AND DETENTION DESIGN METHODS
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The Modified Rational Method

Presented by
by Alberto Passos, PE, PhD, CFM
Chief Storm Water Engineer

robert.browning@sanantonio.gov
210-207-8048
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The Rational Method
QP - C.|.A

= Assumptions

= Applicability

Rational Method
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Tributary Area

Rational Method

Intensity i

A

Intensity

Intensity-Duration-
Frequency

Tr

tq duration
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Synthetic Hydrograph

one simple format for this

Synthetic Hydrographs

Existing and Ultimate

Ultimate
Existing
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Synthetic Hydrographs

Estimate detention volume with triangular hydrographs

Inflow — Outflow
=Volume

Inflow — Outflow
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Modified Rational Method

* To generate a more
conservative / accurate
synthetic inflow hydrograph

= To provide a preliminary
estimate for detention pond
volume requirements

Modified Rational Method
From ASCE Hydrology Handbook
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Modified Rational Method

Intensity and Qp Recalculation

Intensity-Duration-
Frequency

Intensity i
y Recalculate

Op = C|nA
i R

D, D, D t4 duration

Tg




Modified Rational Method

= Trial and Error method calculating
the volume for different duration
times; until volume is maximized

= At every step volume recalculated
with the following formula
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Modified Rational Method Sample

Calculation a-s.61 acres, C = 0.61, Qex,5yr = 10.2 cfs, Tc = 23 min,
Tr=5yr

1 (invhr) Q (cfs Det. Pond V (CY)
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Modified Rational Method Sample

Calculation a-ss1 acres, c = 0.61, Qex,100yr = 10.2 cfs, Tc = 23
min, Tr =100 yr

Det. Pond V (CY)

100 23 62. 2 13.33009
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QUESTIONS ??
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